Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.002 Å; R factor = 0.053; wR factor = 0.154; data-to-parameter ratio = 27.3.
The asymmetric unit of the title salt, C 5 H 7 N 2 + ÁC 5 H 7 O 4 À , contains two 4-aminopyridinium cations and two 4-carboxybutanoate anions. Each 4-aminopyridinium cation is planar, with a maximum deviation of 0.005 (2) Å . Both 4-carboxybutanoate anions adopt an extended conformation. In the crystal structure, the cations and anions are linked via N-HÁ Á ÁO, O-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds, forming a two-dimensional network parallel to the bc plane.
Related literature
For the biological activity of 4-aminopyridine, see: Schwid et al. (1997) . For crystal structure determinations of 4-aminopyridine, see: Chao & Schempp (1977) ; Anderson et al. (2005) . For conformations of 4-carboxybutanoate (hydrogen glutarate) anions, see: Saraswathi et al. (2001) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). showing that fampridine improves motor function in MS patients (Schwid et al., 1997) . The room temperature crystal structure of 4-aminopyridine was reported many years ago (Chao & Schempp, 1977) ; a redetermination at low temperature has been reported more recently (Anderson et al., 2005) . Aliphatic dicarboxylic acids, HOOC(CH 2 ) n COOH, exhibit interesting complexing properties. This is due to the flexibility of the ligand which may be completely or only partially deprotonated.
Glutaric acid (1,3-propanedicarboxylic acid) is a white crystalline solid which is very soluble in water. The compound is a useful building block for polymers, an intermediate in chemical synthesis and it is used in the manufacture of an antiretroviral drug. The compound is also used in solder flux. The present study has been carried out to study the hydrogen bonding patterns present in the crystal structure of 4-aminopyridinium 4-carboxybutanoate.
The asymmetric unit of the title compound consists of two crystallographically independent 4-aminopyridinium cations (A and B) and 4-carboxybutanoate (hydrogen glutarate) anions (A and B) ( In the crystal structure (Fig. 2) , the cations and anions are linked via O1A-H1O1···O1B, N1A-H1AA···O1B, N1A-H1AA···O2B, N2A-H2AC···O2A, N2A-H2AD···O4B, O3B-H1O3···O3A, C10A-H10A···O4B and C7A-H7AA···03B intermolecular hydrogen bonds (Table 1) , forming a two-dimensional network parallel to the bc-plane.
The crystal structure is a merohedral twin, with BASF = 0.3214 (15).
A hot methanol solution (20 ml) of 4-aminopyridine (0.0471 g, Aldrich) and glutaric acid (0.0661 g, Merck) was warmed for half an hour over a water bath. The mixture was cooled slowly and kept at room temperature. Colourless crystals were obtained after a few days. . All hydrogen atoms were refined using a riding model, with U iso (H) = 1.2 U eq (C). Figures   Fig. 1 . The asymmetric unit of the title compound. Displacement ellipsoids are drawn at the 50% probability level. Hydrogen atoms are shown as spheres of arbitrary radius. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. −1, y+1, z−1; (ii) x−1, y+1, z; (iii) x, −y+3/2, z+1/2; (iv) x, y, z+1; (v) −x+1, y+1/2, −z+3/2.
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